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HaunnmomupeHimia opMa KpHJa B Cy4aCHHX MONeJSAX Ma€ NPSAMOKYTHY
CepelHIO YaCTHHY i 3aKiHIiBKH, ¢(opMa SKUX HaOJHUKAETbCA [0 HaliBeJinca.
SIkmio myoma uux 3akiHniBok He nepeBuilye 30% 3aranapHOi moowi KpuJa
npu BifcyTHocTi crpinomoni6nocti, To CAX Takoro KpuJja MOXHa BU3HAUHUTH
3 CAX fioro npsiMOKyTHOI YacTHHH. AJle SIKIIO IJIOIIA 3aKiHLiBKH NepeBHILYE
30%, To Bennunny i nmosoxkenHs CAX BH3HAyYalOTh TaK caMo, fiK i OJA Nps-
MOKYTHOTO KpHJia 3 TpallellieBUAHHUMH 3aKiHIIiBKaMH.

Cnpoctutu Bu3HaueHHss CAX 3akiHNiBKH MOXKHA, BU3HAQUUBIIM 11 LEHTP
Bard. [das nporo (puc. 48) BHPi3yi0Tb KOHTYp 3aKiHIiBKH 3 LYIKOTrO PiBHOIO
nanepy a6o TOHKOro KapToHy (B HaTypaJjbHy BeJHYHHY a60 B IeBHOMY
macmtabi). IlonoXeHHss uHeHTpa Bard IJIOUHM Liei ¢Qirypu BH3HAUaIOTL
GanancyBanHam Ha Hutui. CepeqHs aepoauHaMiyHa Xopja 3aKiHIiBKH PO3-
MillleHa B Micli 3HaxoJXXeHHs LIEHTpa Bard IJIOLIMHH i OpieHTOBaHa Mapa-
JIJIbHO MNO3JOBXKHiA oci MofeJdi. JIKI0 KOpeHeBa XopAa 3aKiHLIBKH Iapa-
JgeabHa oci mogeni, CAX 6yne napanesbHa Liil XOpi.
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AeponuHamiyHa fIKiCTh KpHJa

AepoduHamiurnoto AKICTIO KpuAaa Ha3HBAETbCA BIJAHOLIEHHS MiliHMaJIbHOI
CHJIH KpHJIa JI0 CHJIH FI0TO JIOGOBOrO ONOpY NpH NMEBHOMY KyTi aTaku. [losna-
qaloTh aePOJHHAMIUHY AKicTb KpHJya OyKBolo K-

Y

3 puc. 40 BuaHO, 11O
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(52)

3 uiel GopMyad BHIUIMBAE, O YHM OiJIbIIHI KyT AKOCTIi ®, THM MeHIIa
BeAHUHHA aepOAHHaMIYHOI AKOCTI KpHJia i HaBNAaKH.

BifHOIIEeHHA aepoAWHAMIYHHX CHJI MOXHA 3aMiHUTH BiJHOUWIEHHAM IX
KoediuieHTiB:

o2
K-__-.)_’;_..—:_f_?;___:gz, (53)
Cx% 'S X

3 wiei GopMysau BHAHO, LIO aepoAHHAMiyHa SAKICTh 3aJI€KHTh BiJl THX
caMHXx ¢axropis, o i aepoauHaMiuHi koepiuientTy Cy i Cy, T06TO Bifl KyTa
atakd, ¢opMH mnpodin Kpuiaa, GopMH Kpuja B IJIaHi i CTaHy MOBEPXHi
KpHJa. |

SIkmo Bimomi 3HayenHs Cy, i C, pja pi3HHX KyTiB aTaKu, HEBaXKKO MO-
OyAyBaTH KPHUBY 3aJIeXXHOCTi aepoJHHaMiYyHOI AKOCTi Bi KyTa aTaku
(pHc. 49). 3 rpadika BuaHO, 110 NPH KYTi aTaKu HYJbOBOI migifiMaabHOI CHIIH
SIKiCTb TaKOXK JopiBHIOE HYJI0, 60 Cy=0. 13 36i/NbLIEHHSM KyTa aTaKH SIKiCTb
KpuJia 306iablIyeThCsl, a NOTiM MOYHHAe 3MeHUIyBaTHCch. Hai6inbuiol BesHuu-
HH BOHA NOCATa€ Ha NeBHOMY KYTi aTaKH, AKHH HA3UBAETbCA HAUBUTiIHIIIUM,
1 TO3HAYAETHCA Uyg .

Ha Beawunny K BruinBae ¢opma mpogdinio, a came: Horo BiflHOCHA TOB-

IULHHA 1 BrHYTiCTb. [3 36iablIeHHsAM ¢ i f AKICTb KpHJa 3MEHIIYETbCH, TOMY
iio koediuienT Cy 3pocrae 3Hay"o WBHALIe, Hixk Cy. Popma KpuJa B NIaaHi
FOJIOBHHM YHHOM BIJIHBae Ha BEJHYHHY iHAYKTHBHOro omnopy. I3 36iJbluen-
HAM MONOBXEHHA X; 3MEHIUyeTbCs, IO NPHUBOAUTL [0 30iJbLIEHHS AKOCTI
KDHJa,
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[Moasipa kpuaa

I'pagik 3anexuocri koediuientis Cyi C,
Bifl, KyTiB aTaKH HAa3UBAETbCA MO J 51 P O IO
kpuaa. Ha puc. 50 mokasaHo mnoJaspy
kpusa 3 npodinem CLARK-Y, sake wmae
NMOAOBXKEHHA A =3_.

[losnsipa kKpusa nyxe BaxJjHBa s ae-
pPOAHHAMIYHOrO pO3PaxXyHKy MofeJsi, TOMY
IO 32 Hel MOKHa BH3HAQUHTH BCi OCHOBHI
aepOAHHAMiYHi XapaKTepPHCTHKH KpHJa. [i
OyayloThb y CHCTeMi HNPAMOKYTHHX KOOpIH-
HAT, e M0 OCi OpPAHHAT BiAKJIAAAKTHCH
3HaueHHs1 Cy, a no oci abcuuc — 3HAYeHHs
C,. Ockinbku 3HaueHHs C, 3HAYHO MeHIN]
Bix 3HayeHp C,, Macwitab 6epyTb y 5 abo
10 pa3 Ginbmiui, Hixk Macmtad C,. Marwouu

-40-2 4 8 12 16 18

Puc. 49. I'padix 3anexHocTi
aepoOJHHaMiYHOl SIKOCTi KpHJia
Bil KyTa aTakH.
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faHi npo npoisbHHA omip KpHJIaJ npodiio
(nanpukisan, CLARK-Y) Ta BignoBigHoro
yucaa Re (156 000), MoxHa noGynyBaTH
moasApy Kpuaa (puc. d1).

Binomo, mo Cy=Cy, + Cy, .

Y uifi ¢popmyai o6uaBi BeTHUMHH B mpa-
Bifi vactuni 3anexartp Big Cy. KoediuieHnr
npo(iJbHOTO OMOpYy CXp 3BHYaHO 34Jal0Thb
Yy BHIJISIIi TaK 3BaHUX MNPOQIJbHHX MOJAD,
fnofdaHuX y KiHli KHHXKKH. Lle He w0 iHINe,
K KpHBi Cxp o Cy, TO6TO Cyp= f(Cy).

KoediniesT iHAYKTHBHOrO ONOPY MOXKHA
BH3HAuUUTH 3a ¢opmyJoro (34) abo B3ATH
3 tabauui (mojaHo HWXKue) uyH 3 pHuc. 38.

Kopucrylouuch TabgaHuero, 3a BIAMNoO-
BifuumMu Aanumu C, 1nsi obpaHoro A
(nanpukaan, A=10), 6yayiors KpHBY. Po-
OUTH Ile Kpallle Ha KaJabli (puc. 52).

fIxuio kKopucTyloThcsi rpadikoM (pHc.
38), TO KaJbKy HakJaagalTb Ha HbOrO
i mepekpec/JIOOTh KOOPAMHATH i KpHBY, fika BianoBinae oGpaHOMY
noposxkenHio. [To6ynoBanuil Ha Kanabui rpadik 3 kpuBoto C,, HaKJIanamoTb
Ha rpadik npo¢inbHOI moJsipu Kpuia o6panoro npodinio (puc. 51), crexauy,
106 xoopaHHaTHi oci o6ox rpadikip 36irnuca. IlotiMm akypaTHo mepekpec-

JIOKI0Th Ha KaJIbKy KPHUBY Cxp no Cy (puc. 53).
[Ticna mboro 3a AOMOMOrol0 LHPKYJs 10 Kpu3ol Cy 1IOAAIOThH BiZNOBiAHI

Puc. 50. ITonspa kpuaa.




image11.png
BiApi3KH KPHBOI Cxp. PobOnsaTe 1me Tak: LMpKyJseM BHUMIipIOIOTh BiZicCTaHb BIiR
oci Cy M0 KPHBOI C,(p y KOXXHOMY 3HaueHHi Cy; NOTiM 110 BiACTaHb BIJ.IKJ{B-
zaioTh Big KpuBOi Cy. BIpaBO B KOXKHOMY BianosifgHomy 3HayenHi Cy i Bin-
MigaloTh TOUKOI. 3HaW[eHi TOYKH CIOJIy4yaloTh IJIABHOK KPHBOIO, fIKa € i

110J151pOI0 KpHJia HAaHOTO MPOGINIO 1 NOJAOBKEHHS]

(puc. 54).

[lonspa kpuaa

ja€ 3MOTYy BH3HAQUHMTH 3HAueHHs Koe(dillieHTIB ans Oy[b-fIKOTO KyTa aTakH.
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Puc. 51. Tloaspa npodimo CLARK-Y. Puc. 52. IlobynoBa kpmBoi (y; mo G,.
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Puc. 53. [IlepeHecenHss Ha Puc. 54. TTo6ynoBa mojisipd Kpujia AaHOrO
KalqpKy KpuBOi Cy, IO Cy: npodinio i NOJOBXKEHHS:
L — f(C ) A = 10: i — napa6ona IHAYKTHBHOrO ONOPY C —f{C ),
1 i yr ’ A = 10; 2 — noaspa npodinro Cx = f (C ),

Q“Cxp:'f(Cy), )\—-»00.

A — oo; 3 — noasipa Kpuia, » }\_._1
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3a noJspo0 MOXHA BU3HAUHTH DAL XapaKTePHHX KyTiB aTakH (PHC. 90).

Kyt ataku Hyab080i nidildmarbHOL CUAU 0o JIEXUTH Ha NEpPeTHHI NMoJsp 3
Biccwo Cy . Ilpu ubomy kyT1 ataku Cy =0.

Kyr araku, na akomy C, mae Hatimenwe 3nauenns C, .
8 TOYli MOTHKY HAOTHYHOI X0 MOJsApH, mapaJenbHoi oci C,.

Hatigueioniwuti Kyt araxuy a,, pO3MilleHHH B TOYLI NOTHKY AOTHYHOI 10O
oJISIpH, NMpoBefeHoi 3 noyatky KoopauHaT. OckKilbKH NpH HAaUBUTiIHILIOMY
KYTi aTaK{ AKiCTb KpHJia MaKCHMaJIbHa, TO KYT AKOCTi © Ha LbOMY KYTi 6yne
MiHiMaJbHUM, U0 Bignosigae ¢popmyJi (52).

“K‘puTuqm.t_L‘i KYT ATaKU Opuy POSMIILCHUH Y TOULli JOTHKY TFOPH30HTAJIb-
10i MOTHYHOI A0 INOJspH, DapaJenbhoi oci Cy.

pO3MillleHHH
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CepenHs aepoaumHaMiuHa XopAa KpuJja

~ Ilpu BusnaueHHi MOMeHTiB KpHsa, pO3paxyHKaX IO3ZOBXKHBOI CTifKOCTi
i OGanancyBaHHi MOJesiefi KOPHCTYIOTbCS TaK 3BaHOIO CEPENHbOI® aepOAUHA-
MiuHOI0 Xopnoiwo kKpuaa CAX, sky no3Hauaioth b a. Cepennst aepoguHaMiuHa
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XopAa KpHJa — lle XOpJfila YMOBHOroO NPAAMOKYTHOro KpuJja, sike Mae Mmifiii-
MaJIbHYy CHJy, ON1p i MOMEHT, aHAJIOTiYHi 1O BUXiJHOrO KpHJa.

Posrasinemo cnocobu Busnavenuss CAX pdas HainomupeHiliux ¢opM KpH-
aa. Ina TtpaneuieBugnoro kpuaa (puc. 45) BeauuuHy i nosoxkenns CAX
BH3Ha4alOTh Tak. Cno4aTKy KpeclsaTb MOJOBHHY KpHJa MOJEJi 32 BULJAALOM
y naaHi i cnepeny. IlotimM npoBoasaTh KopeHeBy b, i KiHLeBY by xopau. Kinue-
By Xopay be mpoBoAsTh Tak, W06 BiapizaHa yacTHHA IJIOLLi 340KpYIJIEHHS
ZOpiBHIOBaJIa AOAATKOBUM IouuHaM (Ss=3S;4S;). Hinare xopau b, i b,
NonoJjiaM i BiANOBiAHIi TOYKH CHOJIyYalOTh NpAMOIO JiHi€ew. Ha npomosBxkenHi
XopAH by BHU3 BiKJanalOTb NOBXHHY XOpau by, a Ha NMPOJOBXKEHHI XOpnu
&; Bropy — noBxuHy XopaH b;. Touku A i b crnosyyaoTb NpAMOIO JiHi€O i
AICTAIOTh TOUKY B, yepes Ky NpOBOAATb NPAMY NapadieJbHy 0 XOpx by i b,
JloBxuHa uiei ninii Big pebpa ataku (Bim Touku I') mo pebpa oOTikaHHA
(mo Touku M) i € cepenHbOI0 aepoauHaMiuyHO0 X0paot ba Kpusa. Temep mepe-
HocATb CAX Ha Bup Kpuja cnepeny i micraioTb mojoxeHHss CAX no Bucorl.

Puc 45 BusHaueHHs BelHYHHH 1 nosioxeHHA CAX TpameuieBHIHOro KpuJa
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Jns npAMOKYTHOTO KpHJa 3 TpameuieBUIHHMH 3akiHuiBkamMu CAX Bu-
3HayalTb TaK (puc. 46). [asa vactuny, wo mae ¢popmy Tpanenii, CAX 3Haxo-
HIATh Tak, fIK ONHCaHO BHIE, i MO3HayaloTh ii b, . Uepes cepenuny IpsAMo-
KyTHOI YaCTHHH KPHJIa NPOBOASTE XOpAy bz i crionyyaloTh KiHII TOYKH XOpA
by, i b, (MyHKTHpHa JiHist). [loJloXkenHs cepenHpOi aepoaMHaMiyHOl XOpEM
Kpusa ba BU3HAYalOTh 3 TAKOrO CNiBBiAHOLIEHHS:

a S
d S, +S,
Ae S;— mjowla NpsiMOKYTHOI YacTHHH; S, — mJoula TpaneunieBHAHOI YacTu-
Hu (3amrpuxosana). Orxe:

Sy
Si+S;

[lepenecennss CAX Ha BHJ KpHJa criepefly 3[ifICHIOIOTH rpadiuHuM CHOCO-
6oM. BusnauuBuiy Bifacrane a, nponoBxkyiotb CAX, a Takox XOpAH bz i b,
yHu3. ToukH NepeTHHY uMX JiHiA 3 JimisMu Xopny (touku B i b)) croay-

Puc. 46. Busnavenns BesuuuHH i nonoxennss CAX npsiMOKyTHOro kKpuna 3 - -
TpanelieBHAHUMH 32KiHNiBKaMH.
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yaloThb Mixk co6o10. Touka X, nepetuny npoposxenHs CAX 3 uziniero bb, i
6yne mosioxewHsaM CAX 1o BHCOTI.
Bennunny CAX pns eaintuuHoro kpusa (puc. 47) BHU3HAUalOTbL 3a (op-
MYJIOIO:
ba= 0,850,
ne b — KopeHeBa xopna.
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Puc. 47. Busnaueanss CAX eninTHYHOrO KpHJIa. Puc. 48. DBu3sHaueHHsi LleHTpa Baru
miomHu i CAX 3akiHUiBKH Kpuuie
cnocobom GaJjlaHCYBaHHSA




